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International application No, 

PCT/CA2004/001 870 



Box No. I Basis of the report 



1. 



2. 



, which is the language of a 



With regard to the language, this report is based on; 

[ X ] the international application in the language in which it was filed 

[ ] a translation of the international application into 
translation furnished for the purposes of: 
[ ] international search {Rules 12.3(a) and 23. 1(b)) 
[ ] publication of tfie international application (Rule 1 2.4(a)) 
[ ] international preliminary examination (Rules 55.2(a) and/or 55,3(a)) 

Wifli regard to the elements of the international application, this report is based on (replacement sheets which have been Jurnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "oHginally filed" and are not 
annexed to this report): o 

[ ] the international application as originally fiied/fumished 

[ X ] the description: 

[X] pages 1-34 

[ ] pages* 

[ ] pages* 
[X] the claims: 

I ] pages 

[ ] pages* 

[X] pages* 35-36 

[ ] pages* 
[ X ] the drawings: 

[X] pages 1/7-7/7 

[ ] pages* 

[ ] pages* 



as originally filed/furnished 



received by this Authority on 
received by this Authority on 



as originally filed/fiimished 
as amended (together with any statement) under Article 19 



received by this Authority on 
received by this Authority on 



30.08.2005 



received by diis Authority on 
received by this Authority on 



as originally filed/iumished 



[ X ] a sequence listing and/or any related table(s) - see Supplemental Box Relating to Sequence listing. 



3. [ X ] The amendments have resulted in the cancellation of: 
[ ] the description, pages 
[ X ] the claims, Nos. 20-100 
[ ] the drawings, sheets/figs 
[ ] the sequoice listing 

[ ] any table(s) related to sequoice listing (specify): 



4. [ ] ™s rqKirt has been established as if (some oO the amendments annexed to this rc^ 

since they have been oonsidmd to go bq^nd the disclosure as filed, a$ indicated in the Supplemoital Box (Rule 70.2(c)). 
the description, pages 
the claims, Nos. 
the drawings, sheets/figs 
the sequence listing (specify): 
any table(s) related to sequ^ce listing (specify): 



• Ifitem4appties, some or allof those sheets may be marked "superseded, 
Fonn PCT/IPEA/409 (Box No. I) (April 2005) 
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Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 



1 1. Statment 








Novelty (N) 


Claims 


J-12 


YES 




(bairns 


• 


NO 


Inventive step (IS) 


Claims 




YES 




Claims 


U19 


NO 


Industrial applicability (lA) 


Claims 


1-19 rnartiallv) 


YES 




Claims 


l-19foartiallv^ 


NO 



2. Citations and explanations (Rule 70.7) 
Dl to D5 are identical to those previously cited in the Intwnational Search Rq)ort and flie Written Opinion. 

jSi?m5°vS l^lSiz^g^e^S^^O^ *° of cationic gemini sur&ctants for gene deliveiy. J AM CHEM SOC 4 

^vS^fNb21^^M34^35™*"^''^^'^°"'^ CHEM COMMUN (CAMB) 7 Nov 2001 

D3 WO 9929712 Al (SMTTHKLINEBEECHAM PLQ 17 Jun 1999 

S^yPjJ^ip-. ^°"^^''****y- HUMAN GENE THERAPY 1 Nov 2000 Vol 11 pages 2253-2259 

D5 SAPADIN AN & FLEISCHMAJERR. Treatment of sclerodenna. ARCH DERMATOL^ 2002 Vol 138. No 1, pages 99-105 

TTie problem solved by die instant application is die provision of a topical delivery system, comprising a biologically active aeent and a 
SSuti^Xr^*' appUcation to the skin or mucosJ^^b^e to g^erate a loSf or^S 

Dl compares Ifae use of cationic gonini surfactants to the cationic lipid composition, LipofectAMINE PLUS™, for transfecticn of a 

l^S^tK^,t!T?"^:°^^°'"fL*^!P^ Ovaiy). C2C12 Siouse .Ausde. and human neuronal ^irrSk.g the 
i^d^a5«i7^^^^l!^u^**'^'^'^C'2toC181eadstoasubstantid lb). Fig5re2 

Sc^nf rlT 1 i*^ when compared to die use of die cationic gemini sor&ctant alone, die use ofQxo combLation of Ae^^ 
kSEt i 1 1!^^"'^**^** supplemaits polylysine or UpofectAMINE PLUS™, significantly increases gene cxpression^^^ 
nh^SSSl?^- of a delivery system comprising die ganini sur^bmt GSl 1 and die s^plem^t, diolc^ 

phosphabdyledianolamme (DOPE), is specifically disclosed (page 6217. second column duough page 6218. ^ cohumi). 

*^ ^ cationic gemini surfectants tested for dieir abUity to tians&ct odl lines (CHO. nononal mouse 

S^L^Mm^TfSr^ a lucif«Bse reporter gene results in better transfection S aU die ceU lines vvfaa 
dX5^^^^* " '^^T'' • composition, "nie gene expression fiequency resulting fiom die addition Tpolylysine to die 
delivay system compnsmg a cahomc gemim surfectant dqjends on die selected cationic ramiid surfidant The lesulte Ernest &at &e 
selection ofa gemini surfactant should be tailored for use vridi die targeted cell ^e. sunacani. ine results suggest mat tne 

Wdmonstrates die use of two of five cationic gemini compounds alone results in a higha- transfection efficiency of a ludforase 

^^^•'^'^ <^P'* 17) dian die use of LipofectAMINP^ or LipoTA^O^^Sc ijid^^sitions 
t'?^^r^^^"^r'^ « transfection fiequency comparable to die "no DNA" conttoL 

OIO-Kl (Chmese hamster ovary) cells (Example 1 8). demonsti^g good transfection efiBciency vi^ 
^SEiSH'^^'J^^PP ""^H^'^l* transfection efficiency when an anionic IJuni compound is used. b3 Sionally 

Sr^. P^tides. basic ammo acids, and complexing agents such as die PLUS™ reagents (page 5) 

c^nseftegroup of su^leinents tot are known to increase transfection efficien<^. D3 specifically discloses tSe us^a ^onic 
Lw.L^ffi^iT"}SS?^£° '^'^ -^i^ supplement selected fiom (0 DOPE. (iQ Lipofe^AMINE PLUS™^d (iS DOTE ^d 
^^teS^^^n.*^*" " a lugher transfection fiequency of a lucifetasb iec^inant plasmid into HEK293 (hamsteT 
embryomc kidnq^) cdls dian die use of a cationic gemini compound alone (Example 19). v^ia 

(Continued in Supplemoital Box) 
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Box No. Vm 



Certain observations on tlie international application 

Illf^l^l^"^?^^^^^^ °" ^® ""^^^ "^^^^ ^'^^^^^^ description, and drawing? or on the question whether the claims are fully 

supported by the description, are made: 

< 

Claim Defects: 

Sf* "^'y 6 of *?PCT. The only of geminj surfactant used successfully in the present application 

^onic. Thus, ft ere is no support in the des^ption for the topical delivery system and use thereof of getnini surSits sellct^ 
fixrni anionic, neutral, amirfioteric, or mixtures fliereof referred to in claim 2. !.i«"»w«nu» «i«,icu 

STcI^^ '^^^ ^ "biologically active agenf • is vague and indefinite, and flius, claim 1 



1 
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Supplemental Box relating to Sequence Listing 
Continuation of Box No.l» item 2: 

1. With regard to any nucleotide and/or amino acid sequence disclosed in the int^iational application and necessary to the claimed 
mvention, this report was established on the basis ot, 

a. type of material 

[ X ] a sequence listing 

[ ] table(s) related to the sequence listing 



b. format of material 
[X] on paper 
[ X ] in electronic form 



2. 



c. time of flling/^mishing 

[X] contained in the intemadonai application as filed 

[ X ] filed together with tfie international application in electronic form 

[ ] furnished subsequently to this Authority for the purposes of search and/or examination 

[ ] received by this Authority as an amendment* on 

[ X ] In addition, in the case that move than one version or copy of a sequence listing and/or table(s) relating ther^o has 
w or funriished, the required statements fliat the information in the subsequent or additional copies is 
Identical to fliat m the apphcation as filed or does not go beyond fee application as filed, as appropriate, were fimiished. 



3. Additional comments: 



^^JS^Jd^"''^''' ^ ^^^^S and/or table(s) related thereto, whichformpaHof the basis of the report, maybemarked 
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Supplemental Box 



In case the space in any of the precedhig boxes is not suflicient. 



Continuation of: Box No. V 

D4 discloses the topical application of liposome-coated DNA for th«apy of skin diseases, wherein the DNA codes for growth factors, 
cytokines, and structural genes. D4 additionally discloses that the deliveiy of liposome-coated DNA to induce local expression of 
cytokines (11^12, lL-18, IL-l-p, IL-6, and IFN-y), growth factors, or foreign major histocompatibility complex proteins is used for 
antitumor therapy. Further disclosed are other methods for delivery of DNA using biolistic methods, direct injection of 
immunostimulatory CpG-containing oligodeoxynucleotides (CpG/ISS-ODN), and electroporation of antisaise ODN for anti-tumor 
tiierapy and of chmieric RNA/DNA-ODN for therapy of skin diseases, wound healing and hair follicle manipulation. Thesrefore, D4 
discloses the use of a variety of biologically active agents, including DNA aicoding IFN-y, to produce a tfierapeutic effect 

D5 discloses that interferon-y has been shown to be an antifibrotic agent with mild beneficial efifects on skin sclm)sis and disease- 
associated symptoms during clinical trials. 



Novelty: 

Dl compares the transfection frequency of plasmid DNA in different cell types that results from the use of the delivery systean 
compnsing a <^onic gemini surfactant and the supplement, DOPE, to that of tiie use of thedelivery system comprising a cationic lipid 
composition. However, Dl does not specifically disclose the system comprising a gemini surfectant and a DNA encoding intaferon-v 
for topical delivery to generate a therapeutic effect 

p2 discloses that cationic gemini surfactants are used to transfect cell lines witii plasmid DNA. D2 does not disclose tiie topical 
ddivery system comprising tiie DNA encoding interferon-y used in combination witii a gemini surfectant to generate a therapeutic 
eizect. 

D3 compares tiie transfection efficiencies of a plasmid DNA in different animal cell lines using a cationic gemini surfectant alone, or in 
combination with supplem^ts such as DOPE and LipofectAMINE PLUS^m. D3 does not disclose tiie specific delivery system 
con^nsmg a biologically active agent, DNA encoding intoferon-y, and a gemini surfectant for topical application to skin or a mucosal 
membrane to genaate a therapeutic effect 

D4 discloses tiiat DNA encoding a product is deliverable by a number of tiioapeutic metiiods. D4 specifically discloses tfie topical 
^plication of DNA encoding a cytokine in a liposomal composition for anti-tumor tiierapy. D4 does not disclose the use of a liposomal 
delivery system compnsing a gemini surfectant and DNA encoding a cytokine for topical application to skin or a mucosal membrane to 
generate a tiiaapeutic effect 

D5 discloses the use of interferon-y for tiie treatment of skin disorders and diseases arising fix)m an interferon-y deficiency. D5 does 
not^tedfically disclose tiie use of a topical delivery systan comprising a gemini surfectant in combination witii DNA aicodine 
mterferon-Y to generate a thers^eutic effect - 

^ AePCT^^ of DI-D5 taken indepaidenfly, tiie subject matter of claims 1-19 qipeais to be novel and conq)lies witti Article 33(2) 



Inventive Step: 

Applicant's arguments in his letto" of 30 August 2005 have beoi taken into consideration. In tfie response to tfie written opinion dated 
August 2005, applicant argues tiiat *T)4 nowhae mentions any specific formulations for topical skin deliv^ of DNA, and certainly 
makes no mention of gemini surfectants as being capable of topical delivery". Applicant refers to tiie passage in D4 that states tiie 
stratum comeum, which is tiie outer protective layer of tiie qiidermis, is hydrophobic and presoits a formidable barri«- to large 
negatiyelydiaiged molecules such as DNA, evei when complexed to liposomes'' as proof tiiat one would not be motivated to use a 
gomni surfectant in a topical delivery system D4 dononstrates on page 2254 tiiat DNA-liposomal formulations are well known in tiie 

and Tables 1 and 2 of D4 disclose tiie use of said DNA-liposomal formulations for topical delivey and expression of cytokines 
AddiUonally, refonng to tiie DNA-liposome topical metiiod for g«ie deHvoy, D4 further states tiiat altiiougji lOJnly epidamal ceUs 
v^uld be targeted witii tins delivey metiiod and expression would be relatively low and transiait ... this delivay metiiod may be 
effective for immunization and treatmait of skin disordas localized to tiie hair foUicle" (page 2254, second col.). Hierefore, D4 
discloses tiie feasability of using topically ^plied DNA-liposomal compositions to treat skin disoitias. 



(Continued in Supplemental Box) 
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In case the space In any of the preceding boxes Is not sufficient 
Continuation of: Box No. V 

« 

The objections for lack of inventive st^ in the present application are maintained in view of Dl to D5, as discussed below. 

It is obvious in view of Dl, which compares delivoy systems comprising known cationic liposomal compositions such as 
LipofectAMINE PLUS'>^, LipofectAMINETM 2000, or LipoTAXP^ to delivery Systems comprising cationic gemini surfoctants, that 
the two types of delivery systems are designed for the same purpose, i.e., gene delivery into dififeansnt cell types. Further, in view of D4, 
it is obvious to one skilled in the art to use supplements, such as DOPE, that are known to enhance transfection efficiency when used in 
combination with cationic liposomal compositions to er^ance transfection efficiency when used in combination widi the cationic 
gemini surfactants of the present application. Therefore, Dl discloses a delivery system comprising a cationic gemini sur&ctant and a 
biologically active agent but not the therapeutic use of said delivery system by topical application to the skin and mucosal membranes. 
D4 discloses different methods for gene delivery, including the topical application of liposome-coated DNA coding for a cytokine to the 
skin to generate a therapeutic effect D5 discloses clinical trials in which the cytokine, interferon-y* is used to treat scleroderma. One of 
skill in the art would be motivated by the disclosures of D4 and D5 to use a topical delivery system comprising interferon-y to treat a 
skin disorder. Therefore, it is obvious to one of skill in tiie art to substitute the cationic lipid composition with a cationic gemini 
surfactant disclosed in Dlin a topical delivery system to deliver DNA encoding the cytokine IFN-y for the th^peutic treatment of a 
skin disorder in view of D4 and D5, taken together. The subject matter of claims 1-19 c^pears to lack an inv^tive step in view of Dl, 
D4, and D5 taken together, and does not comply with Article 33(3) of the PCT. 

D2 discloses the use of a delivery system comprising a cationic gemini surfactant and a supplement to deliver DNA to a variety of cell 
line types, and that the effects and use of said cationic gemini surfactant are comparable to known cationic liposomal compositions such 
as LipofectAMINETM 2000. D4 discloses diffmnt methods for gene delivery, including tiie topical application of liposome-coated 
DNA coding for a cytokine to the skin to generate a therapeutic effect D5 discloses clinical trials in which the cytokine, interfCTon-y, is 
used to treat sclm>denna. In combination, D4 and D5 suggest that a delivery system comprising interferon-y has a known use for 
topical gene delivery to treat skin disorders. Therefore, it is obvious to one of skill in the art to substitute a cationic lipid composition 
with a cationic gemini surfactant in a topical delivoy system to deliver DNA ^coding the cytokine IFN-y to the skin or mucosal 
monbrane to generate a therapeutic effect in view of D2, D4, and D5, taken toge^er. The subject matter of claims 1-19 appears to lack 
an invQitive step in view of D2, D4, and D5 taken together, and does not comply with Article 33(3) of the PCT. 

D3 discloses a delivery system comprising a cationic gemini surfactant and a biologically active agent As D3 also discloses that the 
effects and use of the cationic gemini sur facta nt for transfection of cells are comparable to known cationic compositions such as 
LipofectAMINE PLUSTM, LipofectAMINE™ 2000, and LipoTAXI'^w, it is obvious to one skilled in the art to substitute the known 
cationic compositions with the cationic gemini surfectant disclosed in D3. Further, D3 discloses that inclusion of a supplement such as 
DOPE in a delivery ^stem for ttie transfection of animal cells is known to increase transfection efficiency. D4 discloses different 
methods for gene delivery, including the topical application of liposome-coated DNA coding for a cytokhie to the skin to generate a 
tiierapeutic effect D5 discloses clinical trials in whidi die cytolane interferon-y is used to treat scleroderma. In combination, D4 and 
pS suggest that a deliv&y syston comprising intoferon-y has a known use for topical gene deliv^ to treat skin disorders. Iherefore, 
it is obvious to one skilled in the art to use a cationic gemini surfectant in a topical delivery system to deliver DNA encoding the 
cytokine IFN-y to the skin or mucosal membranes to generate a therapeutic efifect in view of D3-DS, takoi together. The subject matto: 
of clahns 1-19 appears to lack an inventive step in view of D3-DS taken together, and does not comply widi Article 33(3) of the PCT. 



Industrial Applicability: 

D3 discloses that die use of an anionic gemini surfactant to transfect a plasmid expressing luciferase into cell lines results in a 
transfection efficiency comparable to the ''no DNA added** control, and only two of five cationic gcmim surfectants used to transfect 
the identical plasmid results in higher transfection effici^cy. Th^efore, it appears that not all gCTiini surfectants &nction equally to 
fecilitate the delivery of plasmid DNA. In view of D3, claims 1-19 appear to define subject matter that has partial industrial 
^plicability when r^erring to cationic gemini surfectants, under Article 33(4) of the PCT. 
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